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Mfmaro or t he ihvemiiom 
, present invention relates to the structure of an optical 

» rlt X using light-emitting device array, an, to b e provided 
in a hi Ablution electrophotographic printer, and to .method 
5 ot asse,ablW the optical write head. 

An optical write head to be used in an optical printer has 
Mtherto b een equipped with light-emitting device array, such 
as lig ht-.mitting diodes. The principle of an optical printer 
eq ui.oed with an optica! write head is illustrated in Frg. ». 
L0 Th e' surface of a cylindrical photosensitive drum 2 is coated 
Hits material (photosensitive material, possessing optical 
conductivity, such as amorphous Si or organic material. The 
photosensitive drum 2 rotates in accordance with a print speed 
To hegin with printing, the surface of photosensitive material 
15 provided over a rotating drum is charged uniform with an 

electrostatic charger 4 . 

,, r it- e head 6 radiates, onto the 
next, an optical wrn.e neaa 

photosensitive material, light which assumes the image of a dot 
to b . o.iatad, thereby neutralizing the thus-exposed port.cn 
- • „ho-os*nsit<ve materral and forming a latent image. 

a reuses toner to adnere to 
Subsequently, a development uniu 8 cases 
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the P ^s«»* M t«i 3l in accord .it* «h. « 

. * a cassette 12 . A fixing unit 
nnfn naDer 14 supplied from a cassette 
tonar onto paper . 

. • a „p has been completed, the entirety or the 
of the latent image has seen v 



unit 22 
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The optical write head which has hitherto been employed 

. ^ed such that a plurality of light-emitting device 
is constructed sucn tnat f , t 

sinc[le line or in a staggered layout 
array chins are arranged in a single i 

j s arrav a-r rod-lens arrays 
to a print width and such that a rod-lens array o- 

SELF OC Lens array manufactured by Nippon 
(& a , oroduct name: SELFOC i^ens 

index rod lenses stacked 
Sheet Glass Co. Ltd.) having gradient index 

lines is arranged opposite 
thereon in the form at one or two lines 

11 . • = via 10 is a perspective 

the light-emitting device array cnips. Fig- 10 - 

■ , od lens a-ay H having rod lenses stacked m 
view showing a rod lens a__ay 

. olu^alitv of gradient index rod lenses 24 are 
two rows. A plurality o y 

■ • .nn^ructed as described above, in 
of an ootical write heao cons.ruc,eO 

, pU . v of nght-«mittinfl device array cnips 
this example, a plurals o, „g 

• „,p line on a orinted circuit ooa.a 32 
30 are arranged in a single line on . 
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fo rmed fro* glass epoxy, in accordance with specifications 
pertaining to a print width. A rod-lens array 24 having gradient 
index rod lenses staged thereon in the for, of one or two Lnes 
is arranged opposite the light-emitting device array chips 30. 
The light-emitting device array chips 30 and the rod lens arrays 
3 . ar e fixed on a housing 36 by means of a silicon filler 38. 

(1) in association with an increase in print speed and 
an improvement in resolution, required precision of alignment 
of an optical system is increased significantly. A geometrical 
la yout of related-art mechanical components fails to maintain 
th. Precision of the mechanical components, to thereby fail to 
satisfy performance requirements of the optical system. 

Obtaining a high-resolution image requires setting within 
a t . pfl . of ±30^a respective specified values of the amount or 

v. - 1in v-amtting devices, the distance from uhe 
point of each ox lignu emitting u 

i. <-* - *nH far? of a rod lens array, and the 
illumination point to tne end race ot a ro 

u ^ o^Hve surface to the end face of the 
distance from a photosensitive surtax 

rod lans array. 

■ have a variation of about 

(1) The lengths or roa lenses nave * 

+ „ a ^ in lecture. <2> There w * * — •*•« ths " d 
!„. = rrav U warpa,a toward an imaae surface or ano bj e=t .«n«. . 
(3 , nb-r-reinforceo plastic, <FRP> tr- xhich . frame of the 
cod lens « W <. ««~ k. . variation „< aoout 
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the mechanical components, the Precision of positioning «ceeds 
e required range of optical precision, thereby failing to 
satisfying optical performance. 

For this reason, there has arisen a necessity of 
three-dimensionally awning the position of the rod lens array 
to a light-emitting device array. More specificaily, ID the 
distance between an illumination point and the surface of a 
photosensitive material must be matched with a conjugate langth 
of the rod lens array; (21 the longitudinal center of a lens 

the distance; and ,3, deviation between the optical axis of the 
rod lens array, an illumination point, and the position or the 
surface of . photos.nsitivematerialmust be adjusted with respect 
to the longitudinal direction of the rod lens array. 

ror th<s reason, a space is ensured beforehand between the 

rod lens arrav is three-di.ensionally aligned, the rod lens 
errav is secured on the housing of the optical write head by 
m eans of filling the spec, with a silicon-based adhesive. 

However, in order to align the optical axis of the rod lens 

, •■ ^^r, tsoreof, the alignment must 
arrav in the longitudinal cxrecuion thereof 

be oirfor-d thro^h use of an actuate, having high positional 
precision. *n enormous -unt o* aU^ent U« is re^e*. 
XV -chanical components must be fomed into co.pUcate 
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a™.. by — •< — " «« — l " 8 spa " £ ° r ""'77 

„«. - u <~ — — j;; ::::: 

. rod lens «» «» ° PtiCSl aU9n ad 

i ... ^ . — - — is usuany u i 

at contraction U contraction of about e S arises - vo- 
1 adhesive, , which «!"• after the adhesive has been -U- 
„ of the adhesi housing. which 

a „d cured, or distortion of material of th. head 

H bv contraction of th. head housin, with P~- 
IILt^.aranta.i.thepo.tionaipracisicnoftha^cai 

axis over a period of years. 
5 TM „ invention has been conceived to soive the 

dt a„b.c,, ... forth and is ai-ed at providing an optical writ 

hea d which > — * ° £ — ' — ;°:l 

£ a .i g h-~ecision device and a necessity of c-u— 

' „ cables lower-cost manufacture or tn. 

mechanical components, enables r ,„._ var „i„ g 
•• k .-H and is 1«» susceptible to time varying 
20 optical write na*d, and is 

Cha " 3 "' . , oriaar, scannin, direction <!-... 

• ■ ^t-c are to be scanned. 

■ ..v ie -n uahi-emittmg points are to u 
• the direction *r. -mc -H 

. . , direction oerpendicul« to a snee. o. Fig- 

L I hssd , , avi n g tne U^ittin, device ^ Oip* 
25 optical ^ r ^ 3 
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30 arranged thereon must be made greater in size than a print 
width, in order to reduce the overall size of a printer using 
the optical write head 6, demand exists for reducing the size 
of the printer in a sub-scanning direction (i.e., a direction 
5 in wh.ch the photosensitive drum 2 rotates) . As shown in Fig. 
11, the printed circuit board 32 having the light-emitting array 
ch los 30 mounted thereon must be arranged perpendicular to a 
' ngnt-emission optical axis 39. For this reason, a reduction 
in the width of the substrate 32 is effective for reducing the 
10 dimension of the printer in the sub-scanning direction. 

A light-emitting diode (LED) array is commonly and wxdely 
used as a light-emitting array. Supply of a signal corresponding 
to an image signal output from a driver integrated circuit (IO 
to LED chic arrays require* formation of bonding pads (BPs, equal 
1S in number to LSD devices on the LED array chip In the case 

of 5 resolution of 600 dp,, a pitch at which LED devices are 
, to be arranged is 42.3 urn. Provided that a side of an area in 
Which bonding pads (BP, are arranged is 80 ^ a pitch at which 
BPs are to be arranged is 80 urn or more. At least two rows of 
2Q BPS must be arranged in the direction parallel to the direction 
in which LSDs are arranged. 

In a case of manufacture of a print head of 600 dpi for 
*Mpz« oaoer, light-emitting points to be arranged in a 
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bonds («B) equal in number to the light-emitting points must 
be connected to a driver IC. Hence, driver IC chips 31 are 
die-bonded to the substrate on which the light-emitting array 
chips 30 are mounted. The driver IC chips 31 are connected to 
the light-emitting array chips 30 through use of an Au line 33 
and by means of wiring bonding. 

A driver IC chip must be disposed on either side of an LED 
array chip having a high density of light-emitting points for 
use with a high-definition printer. For this reason, difficulties 
are encountered in reducing the width of the substrate 32 to 
a certain extent or more. The substrate 32 on which the driver 
IC chip 31 is disposed on either side of the light-emitting array 
chip 30 usually assumes a width of about 12 nun to 20 nun. 

A space of 5 mm to 10 mm width is required .for mounting 
connectors for drawing wires from the substrate 32 or for soldering 
a flexible printed circuit film or sheet. 

in order to prevent an increase in the width of the substrate 
32, which would otherwise be caused by ensuring a wiring space, 
the related-art technique has hitherto employed a method of 
elongating a substrate in a primary scanning direction and mounting 
connectors in a range on the substrate where no light-emitting 
device array chips are to be present, through use of through 
holes; a siathod of mounting connectors on the reverse surface 
of a substrate by means of surface mount technique; or a method 
of mounting a flexible printed circuit film or sheet on the reverse 
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side of a substrate by means of soldering. 

in order to reduce the number of wires to be bonded to the 
LED arrays, inventions have been proposed [Japanese Patent 
Application Laid-open Nos. 238962(1989), 14584(1990), 
5 9 2650(1990), and 92651 (1990)], wherein light-emitting thyristors 

of a p-n-p-n structure are adopted as constituent elements of 
the light-emitting array, thereby enabling self-scanning of 
light-emitting points- The inventions describe the ability to 
facilitate mounting of light-emitting thyristors as a light source 
L0 for an optical printer, to reduce an area within which 

light-emitting devices chips are to be mounted, and to manufacture 
a compact light-emitting device. 

Further, an invention has been proposed [Japanese Patent 
Application Laid-open No. 263668(1990)], in which a switching 
15 device array is taken as a transfer section and is isolated from 
alight-emitting device (i.e., light-emitting thyristor) array. 

Fig. 12 shows an equivalent circuit of the self-scan-type 
light-emitting array. The light-emitting device is made up of 
an array of transfer thyristor devices T(l), T<2), - and 
20 light-eaitting thyristors L(l) , L<2) , ... The drawing shows only 
a portion of the array. The transfer thyristor devices T(l), 
T(2), ... are connected by means of diodes Dl, D2, ... V* denotes 
1 power line (usually assuming -5V) which is connected to a gate 
electrode of each of the thyristor devices T and A start 
25 pulse signal is applied to the gate electrode of the thyristor 
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device Til. . Clock pulse signals 4, and*, are applied to cathode 
electrodes of alternating thyristor devices 1. The g ate 
el e=trodes of the transfer thyristor devices 1(11. 1(2). . ■»» 
the corresponding gate electrodes of the light-emitting thyristor 
5 devices are interconnected by means of wires =(1), S(2), - * 
„if si^al ♦= is applied also to the cathode eiectrodes of the 
light-emitting thyristor devices L. 

in the above-described circuit configuration, the thyristor 
devices T(XI. t«). - «. sequentially turned on by means or 
10 the t-o cloc* pulse signals*, and fc. t n association with such 
turn<ng-on action, the light-emitting thyristors LID. L(21. 

ent-r a state in which they can be turned on sequentially. 
„ arv one of light-emitting thyristor devices is turned on or 
e „te-s a luminous state, the luminous intensity of the 
15 Ught-emittin, thyristor device is determined by the amount of 
el ectriccurrent to flowasawrrte signal*,; thatis, byresistance 
R . », image can be written at arbitrary intensity. *s can be 
3 een from rig. 12, the self-scan-type light-emitting array or 
' such a configuration requires interconnection of only a total 

• • - hh*f is two power terminals and ^our 

20 of s^-x terminals p-l 

signa, t.«i»L. Thus, the numbarof connections does not depeno 

o„ the number of light-emitting devices mounted on one ehip. 
H.,oe, in a case where 128 light-emitting devices, for example, 
counted oer chip, the number of wires to be connected to 
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a drive XC per chip can »e reduced to one-twentieth those reared 
for a related-art LED array chip. 

By replacing a related-art LED array chip »ith the 
self -scan-type lightening array chip, a driver IC can he 

readily —tad on a strata «" «>" 

Hght-e„>tting devices »ou»tad thereon -pan.sa Patent 
^cation Laid-open Ho. 1.7..1/1.*. . *s shown in rt,. 1 . 
^strata « having light-e m itUng array chips 4. 

thareon is disposed opposite a rod lens array ... , suh- 
45 naving the drivar XC counted thereon i. separated ro, the 
strata .he .-rates « and « - —ted o, r r 

• Hrruit (FPC) film or sheet 4/. 

* a fipxible printed circuit ^rrw 
by means of a flexioie ^ 

L EPC suhstrate .7 is connected to the suhstra.es « and 45 
paeans of soldering or through use of connectors. Such a 
.obstruction can he said to he a aethod of reducing the , . 
0£ th . suhstrates and »ini.turi 2 ing an optical wrrte head a 
e£l , ctiv , lv than a method using the related-art a. 

As ,a„tioned aoove, in a case where the suhstrate ha™, 
lig ,t-aJitting devices counted thereon is separated fro. the 
su Late having a driver XC counted thereon, a certain nu^er 
used for interconnecting the suhstrates are reared . 

. those required when drawing 

Ths wires are greater in number than those requ 

„ ices , to the outside, fro, a suhstra.e hav.ng 

t-h^?on The wires can 
device, end a drivar IC mountea thereon. 

. d sinnW bv use of an FPC substrate. However, »ucn 

> integrated bimp^Y D -' 
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space to be used for mounting connectors or space for soldering 
mU st be ensured on the substrate having light-emitting devices 
mo unted thereon. Hence, the width of the substrate cannot be 
diminished much. 

5 The present lotion has been conceived to solve the drawback 

set forth and is aimed at providing a co-pact optical write head 
which substantially obviates a necessity of optical adjustment, 
thereby embodying a high-resolution electrophotographic printer . 

A light-emitting diode (LED) array has usually been 
„ used widely as a light-emitting device array. Each of the LED 
devices involves variations in the amount ot light emission. 
Furth.-, each of rod lenses involves variations in optical 
characteristic. These variations account for ^consistencies 
in density of an image. U a currently-available LED array is 
lS used in its present form, variations in density will exceed the 
aUowabl. density limit of the LED. For this reason, the amount 
of ,,ght is corrected such that inconsistencies in density or 
.„ <,age fall within the allowable density limit of an LED, by 
„eans of changing drive conditions for each of LEDs. The amount 
,0 of is usually corrected in accordance with the following 

orocedures. While the optical write head is separated from the 
orinter, HP. are illuminated on. by one, and a light-receiving 
element is situated at a position where an image is to be formed, 
tP » r ebv determining the distribution of light guantity over the 
25 need in its longitudinal direction. The thus-determined 
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distribution of light quantity is recorded. A per-chip drive 
current to be supplied to LEDs or the period of illumination 
of the respective chip of LEDs is determined from the recorded 
light quantity distribution such that the light quantity 
5 distribution is flattened. At the time of actual use of the 
light-emitting array, the thus-determined drive conditions are 
employed. 

However, in practice, an optical write head is assembled 
or used in the environment where ambient temperature changes. 
10 The positional precision of layout of light-emitting device 
array chips is influenced by thermal expansion of a glass epoxy 
substrate. Further, the positional precision of layout of a 
rod lens array is influenced by thermal expansion of 
glass-fiber-reinforced plastic (GFRP) . Accordingly, there may 
15 be a case where the optical axis of a light-emitting array chip 
and the optical axis of a rod lens may deviate from an 
initially-adjusted position in the longitudinal direction of 
the print head. Inconsistencies in an image stemming from such 
deviation cannot be compensated by the electrical correction 
20 of light quantity set forth. 

Even in a process of die-bonding light-emitting device array 
chips to a substrate, heating is required for setting a conductive 
adhesive. In the course of a cooling operation for setting the 
thus-heated adhesive, residual stress develops between the chip 
25 and the substrate. The residual stress induces distortion in 
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the substrate, thereby deteriorating the positional precision 
of the chip. Even a pitch between the chips encounters the same 
problem* 

The present invention is aimed at solving the foregoing 
5 drawback, providing an optical write head having high reliability 
with respect to temperature variations, and realizing a 
high-resolution electrophotographic printer. 

SUMMARY OF THE INVENTION 
The present invention has been conceived to solve the problems 

10 set forth. 

According to a first aspect of the present invention, there 
is provided an optical write head comprising a substrate, and 
a plurality of light-emitting device array chips arranged on 
the substrate in a straight line or in a staggered layout so 

15 as to oppose a gradient index rod lens array/ each of the 

light-emitting array chips having a light-emitting device array, 
wherein the rod lens array, a substrate support member for 
supporting the substrate, and a driver circuit board are fixedly 
held by a support member. 

20 Preferably, the support member and the substrate support 

member are formed from metallic material. Further, at least 
one of frames of the rod lens array to be bonded to a support 
member is preferably a glass plate. 

Preferably, a plurality of adhesive injection holes are 

25 formed in a surface of the support member to which the rod lens 
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array is to be brought into contact, arranged in a longitudinal 
direction of the rod lens array and formed so as to penetrate 
through the support member to a reverse side thereof. 
Alternatively, at least one slit of V-shaped cross section for 
5 injecting an adhesive is preferably formed in a portion of the 
surface of the support member to be brought into contact with 
the rod lens array, so as to extend in the longitudinal direction 
of the rod lens array, and a plurality of adhesive injection 
holes are formed in the slit so as to penetrate through the support 

10 member to a reverse side thereof. 

Preferably^ at least two positioning pins are provided at 
predetermined positions on the support member so as to come into 
contact with the substrate or the substrate support member. 
Alternatively, at least two eccentric pins capable of penetrating 

15 through the support member and rotating are preferably provided 
so as to come into contact with the substrate support member . 

Preferably, the two eccentric pins are rotated, to thereby 
move the substrate support member remaining in contact with the 
eccentric pins and to adj ust the distance between a light-emission 

20 section of the light-emitting device array and a light-incident 
end face of the rod lens array. Further, light-emitting array 
chips are preferably die-bonded to a substrate bonded to 
predetermined locations on the substrate support member while 
the position of the substrate is taken as a reference plane of 

25 the substrate support member. 
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Further, the substrate may be a flexible printed circuit 
substrate (FPC film or sheet) - Moreover, the light-emitting 
device array may be a self^scan-type light-emitting device array 
(see, for example, U5P 5/177,405), 

According to a second aspect of the present invention, there 
is provided an optical write head in which light-emitting array 
chips are mounted directly on a flexible print circuit substrate 
{a FPC film or sheet) ♦ The FPC substrate is brought/ in advance, 
into close contact with a member possessing rigidity. The FPC 
substrate is of multilayer type and preferably has a thickness 
of 30 to 50 urn. As to the optical write head according to the 
present invention, a self-scan-type light-emitting device array 
is suitable as the light-emitting device array. 

The optical write haad according to the present invention 
is assembled in the following manner. A portion of the FPC 
substrate is bonded in advance to a member having rigidity. 
Next, light-emitting array chips are arranged on and directly 
die-bonded to the FPC substrate in the form of a straight line 
or in a staggered layout. Wire bonding pads provided on the 
light-emitting device array chips and wire bonding pads provided 
on the FPC substrata are electrically interconnected by means 
of wire bonding. Subsequently, the member having rigidity is 
mounted at a predetermined position on a support member having 
the rod lens array and the light-emitting array driver circuit 
mounted thereon. 
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The present invention proposes direct die-bonding of 
Ught-e«itting array chips onto an F PC element ,a flexible printed 
clr cuit filler sheet, . Asaresult, an.cessityof interconnecting 
t he substrate having li,ht-e»ittin, devices counted thereon end 
the driver circuit using a connector can be obviated. Sxnce 
anting of connectors to the substrate is obviated, the area 
of the substrate can be minimized correspondingly. 

accurately arranging and fixing chips on. flexible substrate 
ls not easy . further, wire-bonding chips onto resin which poses 
di fficulty in propagation of uitr.sonic waves is also difficult 
Fo r these reasons, a *e*bar having rigidity is brought into 
clo sa contact with the reverse side of an area of the substrate 
at which chips are to be counted, rurther, the thicKness ot 
tne Fpc substr ate is »ade as s„all as possible. In this state, 
the precision of positions of chips reguired by the optical write 
head can be ensured by ,eans of die-bonding or wire-bond^ 
Ug „t-e»ittin,arraychipso„thesubstrate, rurther. electro! 
connection can be established easily- Th«. c be prevented 
deformation of the area of the substrate in which chips have 
been -ountad, which would otherwise be caused when the ch.ps 
amounted. Further, breakage of wire-bonded *u lines or ruptur, 

of chips can be prevented. 

D - des^n of a light-emitting device array chip 
chio because oj- design 

- nrawn read* i y bv use ot an FPC substrate of multxlay. 
wires can be drawn reaci-y ^ 
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type- By means of such a construction, the substantial area 
of the substrate can be reduced much further, thereby improving 
the freedom of design of an optical write head. 

A member which has rigidity and is mounted on an FPC substrate 
5 is embodied as a single constituent component of an optical write 
head, thereby enabling very simple and highly accurate assembly 
of an optical write head. 

According to a third aspect of the present invention, there 
is provided an optical write head comprising a flexible printed 

10 circuit substrate (a FPC film or sheet) remaining in close contact 
with a member having rigidity, and a plurality of light-emitting 
device array chips arranged on the FPC film or sheet in a straight 
line or in a staggered layout so as to oppose a gradient index 
rod lens array, each of the light-emitting array chips having 

15 a light-emitting device array, wherein the member having rigidity 
is a metallic member substantially equal in coefficient of thermal 
expansion to the rod lens array. Preferably, the member having 
rigidity is a metallic member substantially equal in coefficient 
of thermal expansion to the light-emitting device array chips, 

20 Preferably, a frame of the rod lens array is formed from 

glass, and the metallic member is a nickel alloy or titanium* 
Further, in a case where the light-emitting device array chips 
are formed from GaAs-based semiconductor, the member having 
rigiditv car. be made substantially equal in coefficient of thermal 

25 expansion to the light-emitting device array chips, as a result 
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of use of the metallic material. Preferably, a self-scan-type 
light-emitting device array is used for the light-emitting device 
array. 

The present disclosure relates to the subject matter contained 
5 in Japanese patent application ISfos, 2000-104786 (filed on April 
6, 2000)/ 2000-213005 (filed on July 13, 2000), 2000-213006 (filed 
on July 13, 2000), and2000-310815 (filed on October 11, 2000) which 
are expressly incorporated hereinby reference in their entireties . 
BRIEF DESCRIPTION OF THE DRAWINGS 
10 pig. l is a cross-sectional view showing an optical write 

head according to an embodiment of the present invention; 

Fig. 2 is a front perspective view showing the optical write 
head according to the embodiment; 

Fig. 3 is a back perspective view showing the optical write 
15 head according to the embodiment; 

Fig. 4 is a cross-sectional view showing an optical write 
head according to another embodiment of the present invention; 

Fig. 5 is a side view of an optical write head according 
to yet another embodiment of the present invention; 
20 Fig. 6 is a plan view showing a portion of the optical write 

head having light-emitting device array chips mounted thereon; 

Fig. 7 is a partially-enlarged plan view showing a portion 
of the optical write head having light-emitting device array 
chips mounted thereon; 
25 Fig . 3 is a cross-sectional view showing the principal section 
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of the optical write head; 

Fig. 9 is a schematic view showing the principle of an optical 
printer equipped with an optical write head in a related art; 

Fig. 10 is an illustration showing the structure of a gradient 
5 index rod lens array in a related art; 

Fig. 11 is a schematic cross-sectional view showing the 
construction of an optical printer head in a related art; 

Fig. 12 is an equivalent circuit diagram showing a 
self-scan-type light-emitting device array in a related art; 
10 and 

Fig. 13 is a schematic cross-sectional view showing the 
construction of another related-art optical printer head. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 
Fig. 1 is a cross-sectional view showing the structure or- 
is an optical write head according to the present invention. Fig. 
2 is a schematic perspective view of the structure when viewed 
from the front. Fig. 3 is a schematic perspective view of a 
portion of the structure when viewed from the reverse side. 
An example structure of the optical write head which maintains 
20 the precision of an optical axis will now be described by reference 

to these drawings . 

Light-emitting device array chips 132 are mounted on a 
substrate 130. A light-emitting device array illuminates in 
responsa to an electric signal output from a driver circuit board 
134. The light forms an image on a photosensitive drum 102 by 



25 
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way of a rod lens array HI- The substrate 130 is bonded to 
a substrate support member 136. As shown in Fig- 1, the rod 
lens array 111/ the substrate support member 136, and the driver 
circuit board 134 are bonded to a reference plane A of a support 

5 member 140. 

First, there will be described a method of positioning the 
center ox an optical axis. 
C$/$) a reference plane A of the support member 14 0 is a 

preciAon-machined plane. The rod lens array 111 is positioned 

10 in the Yhicknesswise direction thereof, by means of bringing 
a frame 126 of the rod lens array 111 close contact with the 
reference\lane A. However, FRP is usually employed for the 
frame 126 o\ the rod lens array 111, and the frame 126 has a 
thickness prrtision of about ±0,4 mm. Such thickness precision 

15 accounts for occurrence of variations in distance from the outer 
surface of the frame to the center of the of the rod lens. In 
addition, orientamon of glass fibers of FRP results in 
irregularities arising in the surface of FRP. Even at the time 
of manufacture of a ^ lens array, the row of rod lenses is 

20 disarranged when rod l^ses are arranged on an FRP plate. 

In order to prevent occurrence of disarrangement, a low-cost 
glass plate having superior thickness precision is used as the 
frame 126. As a result, the precision of distance between the 
center of an optical axis 142 of the rod lens and the outer surface 

25 of the frame can be improved so as to fall within a range of 
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±15 um. Further, disarrangement of rod lenses can also be 
eliminated. Ordinary soda lime glass cut to a predetermined 
size can be used as a glass plate. Hence, the glass plate is 
inexpensive . 

5 in a case where the rod lens array 111 is bonded to the 

support member 140, the precision of thickness of an adhesive 
cannot be guaranteed. In order to guarantee the thickness 
precision, there has been conceived a method of bonding the rod 
lens array 111 to the support member 140 without being sensitive 

10 to the precision of thickness of an adhesive. 

As shown in Fig. 3, at least one slit 144 having a V-shaped 
cross section is formed in the surface of the support member 
140 which is to come into contact with the frame 126 of the rod 
lens array 111, so as to extend in the longitudinal direction 

15 of the rod lens array 111. A plurality of adhesive injection 
holes 14 6 are formed at appropriate intervals in the slit 144 
so as to penetrate the support member 140 to the reverse side 
thereof . 

In a case where warpage arises in the rod lens array itself, 
20 the support member 140 and the rod lens array 111 are positioned 
while longitudinal warpage and lateral warpage in the rod lens 
array 111 are corrected, thereby pressing the rod lens array 
111 against the support member 140 under an appropriate load. 
For instance, an instantaneous adhesive of low viscosity is 
25 Doured onto the surface of the support member 140 which is to 
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come into contact with the fraiae 126 of the rod lens array 111, 
by way of the adhesive injection holes 146. The adhesive can 
spread over an adhesion surface across the entire length of the 
rod lens array 111 by way of the slit 144 and by means of capillary 
action. 

Alternatively, an epoxy-based adhesive of low viscosity 
is poured into the adhesive injection holes 146. The rod lens 
array 111 may be bonded by means of only an adhesive poured into 
dot shapes at a plurality of points corresponding to the adhesive 
injection holes 146. In this case, the slit 144 is obviated, 
% and the only requirement is that a plurality of adhesive injection 

8 holes 14 6 be formed at appropriate intervals in the surface of 
3 the support member 140 which is to come into contact with the 

frame 126 of the rod lens array 111, in the longitudinal direction 
I 15 of the rod lens array 111 so as to penetrate the support member 
ji 140 to the reverse side thereof. 

9 According to the method, the adhesive does not enter a gap 

sip 

between the surface of the rod lens array 111 and the surface 
of the support member 140, thereby preventing occurrence of 
20 variations in precision of thickness of the adhesive. 

In consideration of ease of precision working of the surface 
of the support member 140, the influence of temperature and physical 
shock on the precision of the support member 140, and time-varying 
changes in the material of the support member 140 due to residual 
25 stress of the material, metallic material is preferably selected 
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for the support member 140. Even in this regard/ forming the 
frame 126 of the rod lens array 111 from glass material whose 
coefficient of thermal expansion is closer to that of metal than 
to that of FRP is effective for preventing exfoliation of the 
rodlens array 111 from the supportmember 140, which would otherwise 
be caused by temperature changes. 

There will now be described a method of positioning the 
light-emitting device array chips 132, When the light-emitting 
device array chips 132 are die-bonded to the substrate 130, 
die-bonding is effected while a pattern of given geometry printed 
on the substrate 130 is recognized as an image. In this case, 
when the substrate 130 is mounted on an optical write head, there 
is no alternative but to take the end face of the substrate 130 
as a reference plane. 

The precision of distance between the end face of the substrate 
130 and illumination points of the light-emitting device array 
chips 132 and parallelism between the substrate 130 and the 
illumination points arenot ensuredduringmanufacturingprocesses . 
Aligning the light-emitting device array chips 132 to the optical 
axis 142 of the rod lens array 111 by means of laying out a mechanism 
is impossible. 

In order to make alignment feasible, the substrate 130 is 
bonded to the support member 136 or secured to the same by means 
of another method before the light-emitting device array chips 
132 are mounted on the substrate 130. Next, the light-emitting 
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device array chips 132 are die-bonded onto the substrate 130, 
by means of taking a precision-machined reference plane B of 
the substrate support member 136 as a reference- Subsequently, 
the reference plane A of the support member 140 and the reference 
5 plane B of the substrate support member 136 are fixed together 
by means of butt-joining- The precision of distance Y between 
the reference plane Aof the supportmember 140 and the illumination 
point depends only on the precision of a die bonder, and a range 
of +10 um is ensured for the distance V between the reference 
10 planeAandtheilluminationpoint. The substrate support member 
136 is secured to the support member 140 by means of forming 
through holes 138 in the substrate support member 136, foxing 
tapped holes 148 at positions corresponding to the support merger 
140, and tightly screwing bolts 150 into the tapped holes 148. 
15 The diameter of the through holes 139 is made larger than that 
of the bolts 150, thereby enabling positional adjustment to be 
described later. Thus, the amount of offset between the optical 
axis of the rod lens array 111 and the optical axis of the ^ 

■ ■ a a ^«« 132 can be reduced to a range or 
light-emitting aavice array 13^ can 

= rt * . he ore cpsion of assembly of the mechanical 
20 ±25 \xm by means Ol i.ne prec-s-"" 

components . 

■n not- be described a method of positioning the 
will notN De aei'-i.-^u 

rod lens array Ul in a direction of optical «i. <*.««!»« r,n 5 e 
LO. as mentioned previously, longitudinal w. tS .«. and lateral 
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warpage in the rod lens array 111 are corrected by a jig when 
the rod lens array 111 is bonded to the support member 140. 
Further, the warpage is eliminated by use of glass material for 
the frame 126 of the rod lens array 111. However, variations 
5 due to manufacture exist in an operating range TC and the lens 
length Z. LO has variations falling within a range of ±0.15 
mm, and the operating range TC has variations falling within 
■ a range of ±0.3 una. The distance between the rod lens array 
111 and illumination points must be set to the operating range 
10 of the rod lens array 111, as the occasion requires. 

Since the lens operating lens is predetermined, means for 
adjusting the distance between the rod lens array 111 and the 
light-emitting devices is required. Two eccentric pins 158 to 
penetrate through the support member 140 are attached as the 
15 adjustment means in the longitudinal direction (see Fig. 2) . 
The eccentric pins 158 rotate eccentrically with respect to 
eccentric pin housings 159. The eccentric pin housings 159 are 
secured to predetermined positions on the support member 140, 
and the tip ends of the eccentric pins 158 are positioned so 
20 as to come into contact with the substrate support member 136. 
The position of the substrate support member 136 is adjusted 
by means of rotating the two eccentric pints 158 such that the 
operating ranges TC and LO become specified operating ranges. 
At the time of adjustment, the bolts 150 are unfastened, and 
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the substrate support member 136 can slide over the support member 
140- After positioning, the substrate support member 136 is 
fastened. 

A method shown in Fig. 4 may be employed as a method of 
5 positioning the rod lens array 111 in a direction of optical 
axis operating range LO. The support member 140 is held at a 
fixed position on a head housing 160. Two through holes 152 
are formed at positions between the rod lens array 111 of the 
M support member 14 0 and the substrate support member 136 in the 

ig 10 longitudinal direction. Twopositioningpins 156 set at positions 
\& of specified values beforehand are inserted into the through 

;2? holes 152 until the pins 156 protrude from the surface of the 

\Q support member 140. The diameter of the through holes 152 is 

made larger than that of the positioning pins 156, thereby 
+ 15 preventing the positioning pins 156 from coming into contact 
01 with the interior surfaces of the through holes 152 . While the 

jT positioning pins 155 are taken as reference pins, the substrate 

support member 13 6 is' fastened so as to come into contact with 
the positioning pins 156. As a result, an appropriate range 
20 LO can be ensured in accordance with variations in operating 
range. 

The driver circuit board 134 is secured to the support member 
140. As a result, wires to be provided between the substrate 
130 having the light-emitting device array chips 132 mounted 
25 thereon and driver circuits can be shortened, thus diminishing 
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influence of noise and miniaturizing the optical write head. 

The optical write head according to the embodiments of the 
present invention enables high-resolution and easy alignment 
of the optical axis of the rod lens array to illumination points 
5 of the light-emitting devices while the surface of the support 
member is taken as a reference plane. Further, the operating 
range of the optical axis of the rod lens array can also be adjusted 
easily. The positional precision of the rod lens array can be 
sustained stablyover time . Hence, there canbe embodied a low-cost 
10 optical write head which enables writing of a high-resolution 
image . 

In these embodiments, the substrate 130 may be a flexible 
printed circuit substrate (a FPC film or sheet) , and the 
light-emitting array chips 132 may be constructed as a 

15 self-scanning, light-emitting device as disclosed, for example/ 
in US? 5,177,405. 

Another embodiment of the present invention will be described 
hersinbelow by reference to Figs, 5 through 8. Fig. 5 is a side 
view showing the side of an optical write head according to the 

20 present invention, the side being perpendicular to a primary 
scanning direction. Fig. 6 is a plan view showing a portion 
of the optical write head on which a light-emitting device array 
chip is mounted when viewed from top of a surface from which 
light exits. Fig. 7 is a partially-enlarged view of the plan 

25 view shown in Fig. 6. Fig. 8 is a cross-sectional view taken 



- 27 - 



01- 4- 5; 3 : 43 PM ; NGB Pj 



Lt DEPT 



McGUIRE WOOD 



181355613956 



# 34/ 72 



along line X-X' shown in Fig. 7. In order to make the drawings 
easily understandable/ the drawings are partially simplified. 

For this reason, the number of patterns and wire bonds on an 
FPC film or sheet is inevitably represented incorrectly. 
^^J} A^two-layer FPC substrate (film or sheet) 257 has copper-foil 
wiring patterns 261 sandwiched between resin layers 258 formed 
from heatft-resisting resin, such as polyimide. The FPC substrate 
257 is bonked to a metal block 251. formed from metallic material, 
W by means of^a thermosetting adhesive 2 65 (see Fig, 8) . The number 

m 10 of layers of^FPC substrates 257 may be increased, as' necessary, 

= 2 Self-scan-type light-emitting device array chips 250 are mounted 

If* into a row and at predetermined locations on the surface of copper 

:y foil 2 62 laid oh the surface of the FPC substrate 257 bonded 

to the metal blo^ck 251. The array chips 250 are arranged by 
: f- 15 means of a die bonder and fixed by means of a conductive adhesive. 
Iff Fig. 6 shows an example in which the array chips 250 are arranged 

ff in a staggered layoum. However, the array chips 250 can be arranged 

in a straight line . Before the FPC substrate 257 is assembled 
into an optical writahead, electrode pads 258 provided on the 
20 light-emitting array cnips 250 having the light-emitting devices 
252 mounted thereon are^electrically connected, by means of wire 
bonding, to conductor padfe 2 65 located at predetermined locations 
within an area 267 of the^FPC substrate 257 from which a resin 
layer has been partially removed. 
25 The iight-emitting device array chip 250 having a structure 
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such as that shown in Fig, 7 is designed for a staggered layout, 
in this case, the Au lines 263 cannot be provided so as to straddle 
the light-emitting devices 252. Hence, the bonding pads 265 
to be provided on the FPC substrate 257 must be provided on either 
side of the respective array chips 250. In this case, use of 
an FPC substrate of multilayer type is an absolute requirement. 

As shown in Fig. 5, a metal block 251 is subsequently mounted 
on a support member 256 having rigidity, by use of means such 
as a bolt 253. A rod lens array 254 is bonded to a predetermined 
location on the support member 256 through use of an adhesive. 
Moreover, a drive circuit board 255 is mounted on the support 
member 256 as well. A terminal 2 66 provided on either end of 
the FPC substrate 257 is connected to a corresponding connector 
2 64 provided on the driver circuit board 255, thereby enabling 
15 supply of a drive signal to the light-emitting devices. Such 
a construction enables realization of the width of the substrate 
in the sub-scanning direction which is two-fifths that of the 
related-art substrate. 

The optical axis of the rod lens array 254 and the optical 
axes of the light-emitting devices are preferably aligned with 
each other, by ~.eans of only mechanically fixing the rod lens 
array 254 to the support member 256 : Means to be used for alignment 
will be described later. 

In order to obtain a good image, a working distance of the 
rod iens array 2 54 (i.e., distance between the end faces of rod 



20 



25 
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lenses and the surfaces of the light-emitting devices) must be 
set to ±30 \m of a specified value. A related-art glass epoxy 
substrate (having a thickness of 1.0 to 1 .6 mm) has a thickness 
precision of ±0 . 13 mm or thereabouts . In a case where the structure 
5 shown in Fig. 11 or 13 is employed, the height precision of the 
light-emitting device array chipdepends on the thicknessprecision 
of the glass epoxy substrate and fails to fall within an allowance 
' of ±30 ma- 

In connection with the FPC substrate, a proportional 
10 relationship exists between the thickness of a layer and its 
allowance. Hence, minimizing the thickness of the FPC substrate 
is desirable . The present embodiment employs a copper foil having 
a thickness of 18 urn, an FPC substrate {having a thickness of 
43 urn) having a resin sheet of 25 um thickness, and an adhesive 

15 of 25 um thickness applied between a metal block and the FPC 
substrate . The thickness precision of the FPC substrate is about 
10 to 15% the total thickness of the FPC substrate. In the case 
of the FPC substrate employed in the present embodiment, a thickness 
precision of 11 um = (25+18+25 nm)xlS% can be obtained. In order 

20 to maintain the tolerance, the thickness of a layer must be set 
to a maximum or 100 un. In contrast, a thinner layer is pref arable . 
However, a copper foil cannot be made very thin. In consideration 
of electrical insulation, under the present circumstances the 
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resin sheet must have a thickness of 12 um or more. As mentioned 
above, we can say that the thickness of the FPC substrate preferably 
falls within a range of 30 to 50 um, in terms of thickness precision 
and an electrical insulation characteristic. 

In order to increase the ease of bonding Au lines to the 
FPC substrate by means of wire bonding, selection of the type 
of an FPC substrate which obviates use of an adhesive between 
a resin layer and a copper foil is desirable. The FPC substrate 
of this type has lower absorption of ultrasonic waves, thereby 
enabling a stable wire bonding operation. Further, the FPC 
substrate of this type has superior dimensional stability and 
is suitable for accomplishing the object of the present invention. 

in the present invention, light-emitting device array chips 
are bonded directly to the FPC substrate. At this time, if in-plane 
15 positional accuracy is not maintained, after assembly of an optical 
head there may arise a complicated operationnecessary for aligning 

the optical axis of the rod lens array with the optical axes, 
of the light-emitting devices. 

The rod lens array 254 is supported and mounted on the support 
member 2S6 by means of an adhesive. Even when glass is used 
for the frame of the rod lens array 254, the thickness of the 
rod lens array 254 has minute variations stemming from production . 
Even when positional precision between a reference plane Al 
and a reference plane A2 of the support member 56 is improved 



20 
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indiscriminately, the accuracy of distance between the center 
of the optical axis of the rod lens array 254 and the reference 
plane A2 is not ensured. Hence, the thickness of the rod lens 
array 254 must be measured in advance. 
5 As measures for ensuring the precision of distance between 

the position at which the light-emitting array chips 250 are 
mounted and a mating reference plane B at which the metal block 
251 and the support member 256 are bonded, reference position 
marks 2 68 spaced a given distance away from a junction surface 

10 of the support member 256 are provided on a bonding surface of 
the FPC substrate 251 of the metal block 251 (see Fig. 6) . More 
specifically, two circular recesses are provided at the respective 
ends of a row of the chips 250 mounted on the surface of the 
metal block 251. The number of marks may be increased further, 

15 and the geometry of the marks is not limited to a circular shape. 
The reference position marks 268 are taken as reference positions 
for the die bonder, and the amount of offset from the reference 
positions is computed from data pertaining to the thickness of 
the rod lens array 254. The die bonder is set by reference to 

20 the offset, thereby defining the distance between the position 
where the light-emitting array chips 250 are to be bonded and 
the reference plane B. The metal block 251 is brought into 
stationary and close contact with the support member 256, thereby 
basically enabling alignment between the optical axes of the 

25 light-emitting devices and the optical axes of the rod lenses. 
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The thickness of the rod lens array 254 is practically leveled 
in accordance with a required precision. 

In the optical write head according to the embodiment of 
the present invention, even when a substrate having light -emit ting 
5 devices mounted thereon is separated from a substrate having 
a driver circuit mounted thereon, the substrate having the 
light-emitting devices mounted thereon can be miniaturized/ and 
hence an optical write head can be made compact. In this case/ 
optical alignment of the optical write head in the direction 
10 of an optical axis and in the direction within a plane perpendicular 
to the optical axis can be obviated. 

In this embodiment, in fixing the rod les array 254 to the 
reference plane Al of the support member 256, the method discussed 
in connecting with the fixing of the rod lens array 111 to the 
15 support member 140 with reference to Figs. 1 to 4 maybe employed. 
Further, in fixing the metal block 251 to the reference plane 
A2 of the support member 255, the method discussed in connection 
with the fixing of the substrate support member 136 to the support 
member 140 and the positional adjustment of the substrate support 
20 member 136 with respect to the support member 140 with reference 
to Figs, 1 to 4 may be employed. 

Fur cher features of the embodiment shown in Fig. 5 through 
8 will be described. In addition, the features described below 
can be applied to the embodiments shown in Figs. 1 to 4 . 
25 In an apparatus such as an electrophotographic printer, 
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the ambient temperature of the optical write head rises from 
room temperature at startup of the printer to a temperature of 
about 65°C, as a result of heating of the optical write head 
and heating of individual components provided in the printer. 
5 Provided that room temperature is 25°C, temperature rises 4 0°C 
from room temperature at the startup of the printer. 

A related-art glass epoxy substrate having light-emitting 
array chips mounted thereon has a coefficient of thermal expansion 
of 65 x 10" 6 deg" 1 or thereabouts. FRP (composite material 

10 consi$ting of a glass fiber mat and thermosetting resin) is used 
for the frame of an ordinary rod lens array. The coefficient 
of thermal expansion of FRP involves variations unique to a 
composite material (i.e./ 6xl0" 5 deg" L to 16xlO" 5 deg" 1 ) . Control 
of the variations is difficult. 

15 in a case where a photosensitive drum requires an exposure 

length of 320 mm (so as to comply with a size slightly larger 
than A3, the extent to which a substrate having light-emitting 
devices mounted thereon is to expand is 65 x 10" 5 deg" 1 x 40 deg. 
x 320 mm ^0.83 mm. The extent to which SLA is to expand is 

20 6 x 10" r? deg" 1 x 40 deg. x 320 nun = 0.077 to 0,20 mm. When the 
point on one end of the optical write head is taken as a reference 
position, a maximurs.dif f e ranee in coefficient of thermal expansion 
arising between the substrate and the rod lens array in its 
lengthwise direction, is 0.76 mm. 
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The diameter of a high- resolution rod lens is about 0-6 
to 1 mm. The lens provided on the end opposite to the reference 
position is offset from the light-emitting devices by about one 
lens element. Per-lens variations in coupling efficiency of 
a lens and inconsistencies in light-guantum cycle induce changes 
in' a corrected light-quantity value, which in turn induces 
inconsistencies in the amount of light. 

Further, variations in coefficient of thermal expansion 
of the glass epoxy substrate stemming from heating of 
light-emitting devices elongate the width of an image appearing 
on a light-receiving surface by 0.8 mm. 

in order to prevent deterioration in image quality, which 
wouldotherwisebeinducedbytemperaturevariations^hefollowing 

means is employed in the present invention. 

Homogeneous material having a high degree of plane smoothness 
ard a i ow coefficient of thermal expansion is desirable as material 
for the frame of the rod lens array. Soda lime glass, which 
i. a low-cost material, has a coefficient of thermal expanse 
of about 3.8 x 10- deg- 1 - and matches the above-described 

20 requirements. 

a. conceit measure to prevent variation, in relative 
Msi H rt « e » the U*t-«itti», array chip «d the lens 

from change, in temperature i. to use material hav.no 
a l0 „ coefficient oi thermal expansion for the substrate ana 
,5 the rod lens array. Finding another material is difficult, in 
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view of ease of working and costs. For this reason, there is 
employed a method of allowing given thermal expansion and taking 
the thermal expansion into account. 

in connection with the structure of the related-art optical 
5 wr.te head, variations in the position of the light-emitting 
devices due to temperature changes depend on the temperature 
characteristic of a substrate on which light-emitting devices 
are to be bonded, in the same manner as mentioned previously. 
For this reason^ there must be selected a material whose 
coefficient of thermal expansion is close to that of a rod lens 
arrayhavingaglassframe; thatis, a thermal expansion coefficient 
gf 8.8 x 10-W. As an insulating material for a substrate 
set forth, there can be employed ceramic, such as alumina,, as 
or0 vided in Table 1 • However, a ceramic circuit board encounters 
15 difficulty in stacking pattern, on the board, thus resulting 
inanincreaseintaearaaof theboard. Further, such an insulating 

material is comparatively expensive. 

„r S 5Pnf invention provides an optical 
For this reason, tne present invent k 

write head for solving these problems . Fig - 8 is a cross-sectional 
20 v<ew showing the principal section of the optical write head 
according to the present invention. In an FPC substrate 257, 
copoer foil wiring patterns 251 and 262 are laid on the surface 
of a resin layer 2 5* formed from high-temperature-resistant resin 

, , m% euhcihrate 257 is bonded to a metal 

such as polyinide. Tne r?C subside 

* n^n.i-ori?! bvmeansof a thermosetting 
25 block 251 foraedfroametaUicmateriai/ ayruea. 
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adhesive 265 . Light-emitting device array chips 250 are arranged 
and mounted in predetermined positions on the FPC substrate 257 
bonded onto the metal block 251 . The light-emitting device array 
chips 250 are arranged by means of a die bonder and fixed by 
5 means of a conductive adhesive. Before assembly of the FPC 
substrate 257 into an optical write head, the light-emitting 
arraychips250andtheFPC substrate 257 are electrically connected 
together through use of Au lines 263, by means of wire bonding. 
As shown in Fig. 5, the metal block 251 is secured onto 
10 a support member 256 having rigidity, by means such as a bolt 
253 . The rod lens array 254 is bonded to a predetermined position 
on the support member 256. The drive circuit board 255 is also 
secured to the support member 256. The other end of the FPC 
substrate 257 is connected to a connector 264 provided on the 

15 drive circuit board 255. 

Since the FPC substrate 257 is formed from resin such as 
polyimide, the resin by nature possesses a very high coefficient 
of thermal expansion, as provided in Table 1. However, the resin 
is a thin and flexible material. The extent to which resin is 

20 to thermally expand is substantially determined by the extent 
to which the material bonded to the metal block 251 is to thermally 
expand. Accordingly, the only requirement is that a material 
which is to thermally expand to the same extent as the rod lens 
array 254 be selected as material for the metal block 251. 

25 When 451 nickel steel having a thermal expansion coefficient 
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of 8.1 x 10" s deg -1 is employed as material for the metal block 
251, the extent to which the light-emitting device array chips 
250 are to thermally expand is 8.1 x 10" s deg- 1 x 40 deg x 320 
jm = 0.10 mm for a size slightly larger than A3. The extent 
5 to which the optical write head according to the present invention 
is to thermally expand can be made 0.73 mm smaller than that 
to which a related-art optical write head formed from a glass 
epoxy substrate is to thermally expand. The percentage of change 
xn the width of an image due to a temperature change (e.g., a 
10 change from 25°C to 65°C) can be reduced from 0.26% to 0.03%. 

Moreover, as shown in Table 1, Ti has a thermal expansion 
coefficient of about 7 x 10' 5 deg" 1 , and this material can also 
be used for the metal block 251. 

The amount of light is usually corrected while the optical 
15 write head is separated from a printer . A light-receiving element 
is situated at a position where an image is to be formed, and 
the distribution of light quantity is determined. In order to 
make the distribution of light quantity flat, the amount of light 
is controlledby means of changing a par-chip current to be supplied 
20 to the light-emitting devices. At this time, there is a necessity 
of setting ambient temperature to the temperature of the 
surroundings of the optical write head arising during operation 
of the printer, thereby enabling effective correction of the 
distribution of light quantity during actual operation of the 
25 orincsr. However, the present invention obviates a necessity 
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of temperature setting. Even if changes arise in the temperature 
of the optical write head during operation, correction of light 
quantity remains effective. 

Since the glass epoxy substrate is material which is less 
5 likely to conduct heat (having a thermal conductivity of 0,38 
W/m*k) , the amount of heat liberated from the optical write head 
is low, and hence a rise in the temperature of the light^emitting 
array chips becomes greater. The amount of light emitted by 
a GaAs-based light-emitting device is known to drop about 0,53 

10 as the temperature of the light-emitting device chip rises by 
1°C- Hence/ a rise in the temperature of the light-emitting array 
chip accounts for a drop in the amount of light/ with the result 
that a print speed is decreased. Further, if the substrate 
dissipates less heat than light-emitting array chip, a difference 

15 in the temperature distribution of the light-emitting device 
arrav chips 250 in its lengthwise direction is increased, thus 
resulting in an increase in unevenness in the amount of light 
in the sub-scanning direction. 



20 head according to the present invention, only the resin (polyimide) 
layer 258 of 25 ^m thickness and the copper foil 262 of 18 urn 
are interposed between the light-emitting array chips 250 and 
the metal block 251. The heat developing in the light-emitting 
device arrav chips 250 is readily propagated to the metal block 



As shown in Fig, 8, in the structure of the optical write 
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251 serving as a heat sink* Hence, a difference in the heat 
distribution of the light-emitting device array chips 250 and 
a rise in the temperatures of all the light-emitting device array f 
chips 250 can be reduced. Preferably, the FPC substrate 257 
5 can be made as thin as possible. 

According to thermal analysis data, a difference in 
temperature distribution of a glass epoxy substrate structure 
is estimated as 0.041°C, and that of a flexible printed wiring 
•*£ film or sheet structure of the same geometry is estimated as 

io 0 ♦ 08°C . Use of the flexible printed wiring film or sheet results 

iy 

:fj in a temperature rise being dropped from 16°C to 6°C. 

ft The above description has explained the means for preventing 

if* 

r changes in the temperature of the optical write head during use. 

'% However, temperature variations arise even in a process of 

fl !5 assembling an optical write head. As mentioned above, the 

□ light-emitting device array chips 250 are bonded to the' copper 

& f 0 n 2 62 laid on the FPC substrate 257, by use of a conductive 

adhesive . Curing a conductive adhesive usually requires a heating 
operation at a temperature of about 150°C. Hence, the 
20 light-emitting device array chips 250 and the metal block 251 
are bonded at this curing temperature while they are in an expanded 
stats. If a difference exists in thermal expansion coefficient 
between the light-emitting device array chips 250 and the metal 
block 251, stress arises when they are cooled to room temperature. 
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Such stress induces distortion in the light-emitting device 
array chips 250 or the FPC substrate 257. Cracking may arise 
in the light-emitting device array chips 250, or warpage may 
arise in ths FPC substrate 257. Consequently, even when the 
light-emitting device array chips 250 are positioned correctly 
through use of a die bonder, there may arise a case where the 
chips deviate from the location where they have been positioned 
after bonding. 

GaAs has a coefficient of thermal expansion of about 6 x 
ID" 6 deg- : . in a case where the light- emitting device array chips 
250 are formed from GaAs-based semiconductor, 42% nickei steel 
having a thermal expansion coefficient of 8.1 x 10" s deg" 1 and 
Ti having a thermal expansion coefficient of about 7 x 10" 5 deg" 1 , 
both having been described previously, are substantially equal 
in coefficient of thermal expansion to GaAs, and either can be 
used as material suitable for this case. 

A related-art LED array can be applied to a light-emitting 
device array to be used in the optical write head according to 
the present invention. Use of a self- scan-type light-emitting 
device array is more preferable. The reason for this is that 
the self-scan-type light-emitting device array obviates a 
necessity of interconnecting a light-emitting device and a driver 
IC in a one-to-one relationship. The self-scan-type 
light-emitting device array is suitable for a case where a substrate 

having a light-emitting device array mounted thereon is separated 
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from a substrate having driver ICs mounted thereon. 

Fig 12 shows an equivalent circuit diagram of the 
self-scan-type light-emitting array (as described in Japanese 
Patent Application Laid-Open No- 263668/1990) . The 
5 light-emitting device is formed from an array consisting of 

* own r(2), .. and light- emitting 
transfer thyristor devices Till. T < 2 >' an * 

thyristor devices L(l), M2>, ... The drawing shows only a portion 
of the array. The transfer thyristor devices TU>, T<2,, ... «. 
interconnected by aeans of diodes »X. M, - V. denotes a power 
, 0 line (usually assume -5V, which is connected to a gate electrode 
o£ each of the thyristor devices T and L. A start pulse signal 
is applied to the date electrode of the thyristor device 1(11 . 
««* culse signals and are applied to the cathode electrodes 
of alternate, thyristor devices T. The gate electrodes of the 
15 transfer thyristor devices T.l», t<2,, ... and the corresponding 
g a^e electrodes of the light-emitting thyristor devices are 
ln t.rconnected by .eans of wires OH). ««.. - » ««• ^ 
is applied also to the cathode electrodes of the light-emittrng 

thvristor devices L. 
20 " m the above-described circuit configuration, the thyristor 

d8V ,ces T.1K t.2 are serially turned on by aeans or 

the two cloc. Pulse signals * and *, In association with such 
' tu-nino-on action, the light-e„ittin, thyristors Ml,, M2,. 
... , nt „ a state in which they can be turned on sequentially. 
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„ any «. of Xi^ttW tnyristor apices is « « 

en te» a l«d« stat,, tb. ° £ . 

t^sto, i, -te^ea „ *. ^ „ 

.ucuic — to no- as a write si^ai t h at 1.. — ance 

5 RI . M ^ « - - — ity - M can ; 

if-scan-type light-emitting array of 
sean from Fig- 12, tne self scan uype 

lflMlt .-l»U. — t^^con^o^oes^- 
10 on the ^ o £ iUht-ittl* -»t- on « Cup- 

„ e i, a - ». U**--*"-* aevioes, «« 

v, . rt f wires to be connected to 
• a re mounted per chip, the number of wires 

• • .„ be reduced to one-twentieth those required 
a drive IC per chip can be reciucea 

for a related-art LID array chip. 

bv placing a related-art LED array chip wiuh the ^ 

• ■ • ■ „ arrav chip, a driver IC can oe 
self-scan-type llght-Biai«ing array chip, 

h on a substrate differing from that having 
refdUv mounted on a suosli*-- 

i. ■ t-harpnn (see Japanese Patent 
light-emitting devices mountea thereon (see 

■ - a : Q Ooen No. 187981/1997) . Such a construction 

■ n . khod for educing the width of the substrates 
20 canbesaidtooeame.hoaior.ed e , fective i v then 

««Hral write heaa more ej .rective„y 
and miniaturizing an optical 

»i a-oH-a^t LSD array chip ; 
a E athod using the relate, a.. 
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MATERIAL 



GLASS 



CU 



10 



Ni ALLOY 



T6LYIMIDE 



FRP 



thebmAl 

CONDUCTIVITY 



CSfcFFICI^T UJT 
THERMAL EXPANSION 
(10"* deg" 1 ) 



0.76 
" 339" 



21 
TT7T 



0.1 



8.8 

T57T 



7.0 

T7T 



fTo" 

"6 THROUGH 1° 



6.0 



Ac cor d ina to the preset e,*ooi«ent, there can * Planted 
a Bis aU S ^ht hetween th. °P"c- «i- 0' ■» — h ; 3d 

a„ d the optica, «a. of . ll*t--ittl* device, 
5 0LheWise ha ca U ae< « te»perature variations durrn 
^ « option ot tha opUcal write head, *ccord ln , 

- • nn.istencies in the density of an image can 
occurrence of inconsistencies _ 

be p reve„ted. *-« " ^ ' ^ ""^ ' 

tne teaoerature or tha optical -rite head »han tha distriouUon 

<s measured for correcting li«ht suanti.y. 

of light auantn-v is uedsmc 

- -*rom tl>e light-emitting devices 

Further, dissipation ol heau .rom .ne 

■ ■ in the distribution oi Ugnt 

? 5 iaoroved- Hence, variations in the 

... h na arrav chips due to tempera cure 
nuanti^v of light-eial^mg a-- ay ^ f 

, . edu . ad .herecanbepreventedoccurrer.ee 
variations can be reduces.. 

. , s-anC a, 1, a.hsity of a. i*aoe, -hid. °^r«se 

15 of inconsistencies it- u - 
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be caused by variations in the distribution of light quantity. 
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